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Steps
• Making all cell size 0.05 and extent similar
• Biased correction of CHIRPS using gauge data
• Biased correction of SPP using CHIRPS
Roy et al. 2016• 3 Hourly to Daily Conversion
Linear Method Equation
where Pcor,m,d is corrected precipitation at given month m on dth day. 
Praw,m,d is satellite precipitation at given month m on dth day. µ (Pobs,m ) mean value of 
CHIRPS precipitation at given month m and µ (Praw,m ) mean value of satellite 
precipitation at given month m
Linear Method: Mean Calculation
• For entire time period, we will get 12 different 
mean values for each month; for example from 
2005 to 2012, we will get 12 mean precipitation 
raster/matrix for Jan-Dec.
• Each cell will have 12 mean values for each month. 
If CHIRPS raster is 30x60; for each month, we have 
to calculate a 30x60 raster. 
• We will have 12 raster files for each SPP. Extent and 
pixel size should be same as CHIRPS. 
• Final output would be 30x60 raster
Correction of Extracting Gauge Station 
Information Area for the River Basin:
Area Extent and Time Extent
Step 2: Extracting cell information 
for observed value comparison
Step 3: Mean Monthly Component 
for CHIRPS and Gauge Data
Chirps Correction
Corrected CHIRPS and SPP: 
Mean Monthly Matrix
SPP Correction
Quantile Mapping
•Satellite and CHIRPS data covering the same 
period of record are used to create a "quantile 
map" of each population
•Gamma Probability Density Function (Gamma-
PDF) is considered for precipitation distribution
•The Gamma-PDF is fitted for CHIRPS and satellite 
products at every grid-point and for all 12 months 
separately
•The Gamma Cumulative Distribution Function 
(Gamma-CDF) is used for determining probability 
associated with precipitation
Quantile Mapping
a)The Gamma Probability Density Function (Gamma-PDF) is 
applied assuming different shapes
(k parameter) for each dataset. 
b) The respective Gamma Cumulative Distribution Function 
(Gamma-CDF) for CHIRPS and SPPs is matched 
for a Probability (P=0.7) using the Inverse Gamma Function, which 
is finally used to calculate the bias-corrected 
daily satellite precipitation estimates. 
From Valdés-Pineda et al. (2016), Open Access Article in 
Hydrology and Earth System Sciences Discussions
Loading Corrected CHIRPS and SPPs
Making a 3-D Matrix for Each Month:
Parameter Identification of Gamma-
PDF and Quantile Estimation
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